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GIAI QUYET MOT SO VAN PE KHOA HQC - KY THUAT
LIEN QUAN DPEN VIEC XU LY TOAN HOC MANG LUOI
PO CAO NHA NUOC TRONG HE PO CAO
DUA TREN MAT GEOID HON DAU

PGS. TSKH. HA MINH HOA, ThS. NGUYEN THI THANH HUONG
Vién Khoa hoc Do dac va Ban db

Tém tit:

Bai bao khoa hoc nay dinh hwong dén viéc xay dwng cdng thtrc chuyén chénh cao do
ttr trong truong thue ctia Qua dat thanh hiéu cac dai long dia thé ndng gitra hai mbc dé
cao phuc vu viéc binh sai mang Iwéi do cao quéc gia trong hé do cao duwa trén mét Geoid.
Bai bao nay ciing chi ra rang khi gia tri trung binh cta gia téc luc trong trirong chuén tuong
tmg véi méc do cao duoc biéu dién trong don vi kGal, cac hiéu cac dai lvong dia thé ndng
va thé nang trong truong thuc sé c¢6 don vi kGal.m. Trong trong hop nay, cac han sai
duoc quy dinh trong Quy pham luéi dé cao quéc gia sé khéng thay déi gia tri, chi c6 don
vi duroc thay déi tte mm thanh kGal.mm, tte mm/1 km thanh kGal.mm/1 km. Tuong tw, trong
sé cla hiéu céc dai lvong dia thé ndng cta duong do cao bang trong sé ctia chénh cao do
cta dwong dé cao doé.

1. Pat van de

& do cao dwa trén mat Geoid da tré thanh hién thyc trong thue tién tréc dia qubc
Hté nhdm thay thé hé dd cao dwa trén mat bién trung binh tai tram nghiém triéu 0

(& Viét Nam la tram nghiém triéu Hon DAu). Cac hé do cao dua trén mat Geoid cla
cac nwéc chau Au EVRF2007 (Sacher M., Ihde J., Liebsch G., M d kinen J. (2008)) da hoan
thanh nam 2007, cta cac nwéc Nam My SIRGAS2000 (Sanchez, L. (2005); Fortes P,
Lauria E., Brunini C., Amaya W., Sanchez L., Drewes H., Seemuller W. (2006)) hoan thanh
nam 2000. Phan ban Do dac trac dia (The Geodetic Survey Division - GSD) tryc thudc Bd
Tai nguyén ctia Canada (Natural Resources Canada - NRCan) dang trién khai Dy an hién
dai hdéa hé d6 cao Canada GVRF (Geoid - based Vertical Reference Frame for North
America) dwoc bat dau tr nam 2002 va duw kién sé két thac vao nam 2013 (M. Veronneau,
J. Huang. (2007); Sideris Michael G., Spiros Pagiatakis. (2010)). Nwéc My dang tru tinh
phéi hop véi Canada xay dwng hé d6 cao dwa trén mat Geoid va két thic vao ndm 2022
(Daniel Roman and Neil Weston (2012)). Tién dé dé thuc day viéc xay dwng hé do cao dwa
trén mat Geoid & cac nwéc va cac khu vuc trén thé gidi xuat phat tir viéc xac dinh dwoc
thé nang trong trudéng thuc WO = 62636856.0 m2.s? clia Geoid toan cau nh& phwong phap
do cao tir vé tinh (altimetry) ttr cac dy an vé tinh TOPEX/POSEIDON, JASON1, JASON2,
ENVISAT, GFO, GEOSAT... cia My, ERS1, ERS2... ciia chau Au (Bursa M., Kenyon S.,
Kouba J., Muller A., Radej K., Vatrt V., Vojtiskova M., Vitek V. (1999); Bursa M., Kenyon S.,
Kouba J., Radej K., Vatrt V., Vojtiskova M., Simek J. (2002); Bursa M., Kenyon S., Kouba
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J., Sima Z., Vatrt V., Vitek V. and Vojtiskova M. (2007)) va dwoc Té chirc Dich vu quay Qua
dat IERS (Internatioal Earth Rotation Service) thira nhan trong cac Quyét dinh 2003 va
2010 (Dennis D. McCarthy, Gerard Petit. (2004); Petit G., Luzum B. (2010) ). Ngoai ra, mat
Geoid toan cau nay dwoc s dung trong nhiéu mé hinh trong trwdng Quéa dat GOCE,
GRACE, EGM2008, USGG2012 .v.v..., cac méd hinh B& mé&t dong lwc trung binh MDT
(Mean Dynamic Topography) va cac md hinh Mat bién trung binh MSS (Mean Sea
Surface). Cac lgi ich cia hé d6 cao dwa trén mat Geoid so v&i hé dé cao dwa trén mat bién
trung binh da dwoc phan tich trong cac tai liéu (Ha Minh Hoa (2012a); Ha Minh Hoa
(2012b)). &' Viet Nam, dwa trén phwong phap xac dinh thé nang trong trieéng thuc W, cla
mat Geoid cuc bd sat nhat véi mat bién trung binh Hon DAu trén co s& str dung cac gia tri
dd cao chudn trén cac diém do cao hang | két hop véi cac két qua do dac, xr ly cac div
liéu GPS va xac dinh dj thwéng dd cao tr mé hinh trong trwérng Quéa dét trén cac mbc dd
cao nay dwoc dé xuét trong cac tai liéu (Ha Minh Hoa (2007); Ha Minh Hoa (2012c)) da
xac dinh dwoc thé ndng trong trwéng thuc W, = 62636847.2911 m*.s? cia mat Geoid cuc
bd sat nhat véi mat bién trung binh Hon DAu véi sai sb trung phwong = 0.183 m2.s?
(xem Ha Minh Hoa (2012d); Ha Minh Hoa va nnk (2012e)). Day la co s& khoa hoc dé dinh
hwéng cho viéc phat trién hé do cao dwa trén mat Geoid & Viét Nam.

Viéc binh sai mang lw¢i d6 cao hang |, Il trong hé dé cao dwa trén mat Geoid v&i cac
tham sé an la cac dai lwong dia thé nang clia cac mdc dd cao thay cho cac do cao chuan
la gidi phap k§ thuat pht hop. Trwdc kia, khi st dung mat bién trung binh tai tram nghiém
triéu 0 lam mét khéi tinh cho hé dd cao, ngudi ta coi dd cao chuan clia diém nam trén mat
bién trung binh béng 0. Tl day, qua mang lwdi do cao gbc truyén dd cao tir diém véi do
cao chuan bang 0 trén mét bién trung binh dén diém khai tinh ctia mang lwéi d6 cao hang
I, Il quéc gia. Khi st dung mat Geoid sat nhat véi mét bién trung binh tai tram nghiém triéu
0 1am mat kh&i tinh cho hé d6 cao dwa trén mat Geoid, lwu y thé nang trong trwdng thuc
clia mat Geoid nay bang W, ching ta xac dinh dai lwong dia thé nang Cy, ctia mbc dé cao
M theo cong thirc Cyy = W, - W), & day W), 1a thé nang trong truwdng thwe ctia mbe do cao
M. Khi thay cho d6 cao chudnH, cia mbc dd cao M béng dai lwgng dia thé nang Cy, cla
nd, chung ta lwu y mbi quan hé gitra chang:

Hjp =M (1)

& day 7, - gia tri trung binh cta gia téc lwc trong trwéng chuén twong ¢ng véi mbc do
cao M.

Viéc xac dinh dai lwong dia thé nang C,, thay cho d6 cao chuén H/, ciia mbc d6 cao M
cé lgi ich to Ién khéng chi dbi véi viéc gidi quyét bal toan chuyen ddi d6 cao chuan gitra
cac hé do cao dwa trén mat Geoid, ma con cung cap dir liéu bd sung quan trong dé lam
chinh xac cac hé sb khai trién diéu hoa cta thé nang trong trwéng Qua dat, ngoai div liéu
do trong luwc chi tiét trén pham vi 1anh thd moét quéc gia hodc mét khu vuc.

Bén canh céc loi ich néu trén, déi véi mang luéi théng nhat da quéc gia, viéc st dung
cac dai lwong dia thé nang con cé vai trd rang budc cac mang lwéi d6 cao cla cac qudc
gia trén mot mat khai tinh (datum surface) théng nhét - d6 1a mat Geoid v&i thé ndng trong
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trwong thwe W, (Fortes P, Lauria E., Brunini C., Amaya W., Sanchez L., Drewes H.,
Seemller W. (2006b)).

Tuy nhién dé binh sai cac mang lwéi dd cao hang |, Il quéc gia véi cac tham sbé an 1a
cac dai lwong dia thé nang cla cac mébc dd cao trong hé d6 cao dwa trén mat Geoid, chung
ta phai giai quyét nhidu van d& nhw chuyén chénh cao do trong truwdng trong lwc thuc cla
Qua déat vé hiéu cac dai lwong dia thé nang gitra hai méc do cao trong trwdng trong luc
chuén cua ellipsoid quy chiéu, xac dinh thir nguyén cutia dai lwong dia thé néng, xac dinh
cac han sai cho hiéu cac dai lwgng dia thé nang va xac dinh trong sd clia cac hiéu cac dai
lwong dia thé nang cla cac dwdng thiy chuan. Nhirng van dé néu trén khéng dwoc trinh
bay va phan tich trong céc tai liéu nwéc ngoai va sé dwoc xem xét gidi quyét trong bai bao
khoa hoc nay.

2. Giai quyét van dé

2.1. Xac dinh hiéu cac dai lwong dia thé nang giira hai méc dé cao trong trwérng
trong Iwc chuan cua ellipsoid quy chiéu

Do dd cao chuan H” clia méc dd cao dwoc xac dinh trong triedng trong e chuan cula
ellipsoid, nén t (1) chung ta suy ra cdng thirc xac dinh hiéu cac dai lwong dia thé nang
dC,, gitra hai mbc d6 cao i va j:

v t+7 V. 7.
dC;=C -C =y H" -y H! =| L — (H’_—H_’)+—1H7_——1.H_7+
J i JoJ v 1 2 J i 2 J 2 i

(2)

7. 7
gy _ligr_z v gr(s 5
+ 5 H > .Hj 7’J'hij +Hl_j.(}/j }/i),
¢ day:

Y+ - gia tri trung binh cla cac gia tri 7, va 7, gira hai méc do cao i va j;

=y

h" =H” —H” - chénh cao gitra hai mbc d6 cao i va j trong trwong trong lwc chuén cua
ij J i

ellipsoid quy chiéu;
H” +H”

g’ —_J_ i -d6 cao chuén trung binh gitra hai mbc dd cao i va j.
ij 2

Trong thuc té tinh toan, dd cao chuan trung binh Hl.j.’ gitra hai mbc dd cao i va j dwoc
xac dinh tr cac gia tri khai lwoc cla cac dd cao chuan cla cac mbc dd cao nay. Trong
trwdng hop gia tri trung binh 7 cua gia téc lwc trong trudng chuan ctia méc do cao dwoc
biéu dién trong don vi k.Gal, gia tri nay dwoc xac dinh theo cong thirc:

7 =7,-0.1543.10%.H” +0.036.10"2(H" | <kGal >, 3)

& day gia toc lyc trong treéng chuan fy, cla mét ellipsoid quy chiéu WGS84 trong don vi
kGal dwoc xac dinh theo céng thirc:
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Vo= 0.97803253359.(1 +0.0053023132.sin? B—0.00000581794875.sin> ZB) < kGal >,

d6 cao chuan H” ctia mbc dd cao co don vi m, con B - vi dd tric dia clia mbc do cao.

Trong trwéng hop cac gia tri trung binh cuia gia tdc lwe trong trwéng chuan clia cac mébc
dd cao i vaj cé don vi kGal, chénh cao h” va dé cao chuan trung binh ij gitra hai méc
dd cao i va j co don vi m, thi hiéu cac dal Iwong dia thé ndng dC;, gitra hai mbc do cao |
va j trong cong thtrc (2) c6 don vi la kGal.m.

Chénh cao hl_;f gitra hai mdc d6 cao i va j trong tréng trong lwe chuén cua ellipsoid quy
chiéu trong cong thirc (2) dwge xac dinh tlr viéc chuyén chénh cao do hj; gitra hai moc do
cao nay tlr trwong trong lwe thue clia Quéa dat vé trwdng trong lwe chuan cda ellipsoid quy
chiéu theo cong thirc (Pellinen L.P. (1978); Quy pham x&ay dung Iwéi d6 cao Nha nuéc
hang 1,2,3 va 4(1988)):

H —v)..-h.
7 (ary), ey, 4)

i Vi

7 _
hij_lj

& day chénh cao do h; da dwoc hiéu chinh bi s6 cai chinh do bién dang nhiét clia chiéu
dai trung binh 1 mét cua cap mia; (A}/O) =(70); (70),, con céc gia tri (7). (79); cua
cac moc dd cao j va i dwgce xac dinh theo cong thire (3); (g—7);; - 9ia tri trung binh cua
di thwdrng trong lwe chan khéng gitra hai mbc d6 cao i vaJ auwgce xac dinh trong don vi kGal.
N ,
Trong cong thirc (4): thanh phan —7—‘(A70),-j la s6 cai chinh do sy khéng song song
cua cac mat dang thé trong trwdng chuan, con thanh phan % la s6 cai chinh do
Vi
dod chénh cla trong trudng thwe ctiia Qua dat so véi trong tru’o’ngl chuan cua ellipsoid quy

chiéu (Zakatov P.X. (1964)).
T cong thire (3) chung ta thay réng:

V=7 =) ; — ()i —0.1543.10 . = (A}/O)l.j ~0.1543.10 .. 5)

Lwu y cac cong thire (4) va (5), ching ta viét lai cong thire (2) dwéi dang sau:
= -6
dC;; = [71.]. —0.1543.10 +(g—}/)ij]hij. (6)

Pén day chung ta da nhan dwoc céng thirc chuyén chénh cao do hj (don vi m) thanh
hiéu cac dai lwong dia thé nang dCj; (don vi kGal.m) gitra hai mébc do cao k& nhau i va j.
Trong thwc té& & Viét Nam, chénh cao do h; da dwoc chuyén vé chénh cao hyy trong trong
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truong chuén clia ellipsoid quy chiéu theo cong thirc (4), nén dé nhan duoc hiéu céc dai
lwgng dia thé nang dC;; ching ta sé str dung cong thire (2).

Tai cudc hop 1983 IAG/UGG cuia Hoéi Trac dia qudc té (International Association of
Geodesy - IAG) nam 1983 tai Hamburg da ra Nghi quyét 16 [International Association of
Geodesy (IAG). (1984)], theo d6 cac hé théng dwoc st dung trong Tréc dia phai twong (rng
v&i Hé triéu 0 (Zero — Tide System). Trong khi d6 chénh cao do h; lai dwge xac dinh trong
hé triéu trung binh (Mean - Tide System). Nhw vay hiéu cac dai lwong dia thé ndng dC;
gitra hai mbc dd cao ké nhau i va j trong cong thirc (6) can phai dwoc chuyén tir hé tridu
trung binh vé hé triéu 0 theo cdng thirc:

dc; :[717 ~0.1543.107° +(g_7)ij]hij +adCy,

& day s6 cai chinh &C;  dé chuyén hiéu cac dai lvgng dia thé nang dC; tir hé triéu trung
binh vé hé triéu 0 dwoc xac dinh theo cong thirc (Mkinen J.(2008)):
&dC; =-0.28841sin? B, —sin® B, )-0.00195(sin* B, —sin* B;)  <kGal.m>,
con B; va B; 1a cac vi d6 trac dia ctia cac moc d6 cao i va .
2.2. Lwa chon don vj cho dai lwong dia thé nang

Do gié tri trung binh ctia gia téc lwc trong trwong chudn 7 cia mdt mébc do cao co gia
tri 1&n khi biéu di&n trong don vi mGal, nén hiéu cac dai lwong dia thé ndng dCj; trong cong
thire (7) v&i don vi mGal.m sé cé gia tri I&n va diéu nay dan dén sy khong tién loi khi binh
sai mang lwéi 6 cao qubc gia trong hé dd cao dwa trén mat Geoid vé&i cac tri do 1a cac
hiéu cac dai lwong dia thé nang gitra cac mdc dd cao. Do d6 cac nha tréc dia Chau Au da
thdng nhét biéu dién hiéu cac dai lvgng dia thé nang dC; trong don vi kGal.m. Diéu nay
c6 nghfa la gia tri trung binh cta gia téc lwc trong trwéng chudn dwoc xac dinh trong céng
thirc (3) phéi cé don vi kGal. Trong trwdng hop nay, do 1 kGal = 10 m.s?, nén thé nang
trong trwong thue ctia mat Geoid cuc b tai tram nghiém triéu Hon DAu c6 gia tri nhw sau:

W, = 62636847.2911 m?.s? = 6263684.72911 kGal.m.

Theo tai lieu (Ha Minh Hoa va nnk (2012e)) gia tri trung binh cla gia téc lwc trong
trwedng chudn trén 1anh thd Viét Nam bang 7, = 0.9784358 kGal. Chung ta si dung gia
tri nay nhan va&i cac han sai trong don vi mm/km hoac mm dwgc cho trong cac quy pham
thdy chuan (Quy pham Thay chuén hang I, II, Ill va IV (1974); Quy pham x&y dung luéi do
cao Nha nuwéce hang 1,2,3 va 4 (1988)). Trong tredng hop nay cac han sai dwgc quy dinh
trong cac Quy pham déu khong thay dbi, chi cé thay don vi mm/km bang kGal.mm/km, thay
don vi mm bang kGal.mm. Vi du, déi véi cac han sai clia cac sai s6 ngau nhién, sai sd hé
théng va sai sb khép trong cac da giac khép kin (Quy pham Thiy chuén hang |, I, lll va IV
(1974) dwoc trinh bay & bang 1.

Sai s6 trung phuong ctia chénh cao do (don vi mm) cla dwéng thdy chuén hang | dugc
xac dinh theo cbng thirc:

m; = \/(77,2 +O_12'(Lm)])LI .
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Bang 1
Sai & trung phuong giéi han Sai 58 khép cho phép
Cfp hang Nghu nhién HE théng trong cac da glac khép
1 (kGal mmilem) o (leGal mmdlo lin
I 0,8 0,08 3 kGalmm L g,
II 2,0 0,20 5 kGealmm- L,

& day 7, - sai sO ngau nhién trén 1 km duong thy chuén hang I; o; - sai s6 hé théng trén
1 km dwdng thay chuan hang I; (L,,); - chiéu dai trung binh clia tat ca cac dwdng thuy
chuén hang I trong mang lwdi d6 cao Nha nuwdc; L, - chiéu dai ca dwdng thay chuén hang
I v&i don vi km.

Twong tw, sai sé trung phwong ctia chénh cao do (don vi mm) cla dwdng thay chuén
hang Il duwgc xac dinh theo cong thirc:

my = \/(77[2, +oudL,), )LH,
& day 7;; - sai s6 ngau nhién trén 1 km dwong thly chuén hang I1; o, - sai s0 hé thong
trén 1 km dwong thiy chuan hang I1; (L,,);; - chiéu dai trung binh cua tat ca cac dwong thuy
chuén hang II trong mang lwéi d6 cao Nha nwéc; Ly, - chiéu dai cia dwong thdy chuén
hang 11 v&i don vi km.

] Trong trwdng hop binh sai hén hop cac dwdng thay chu§,n hang 1, II, d& xac dinh trong
sb clia cac dwong thily chuan hang I, 11 ching ta chon sai s6 trung phwong ciia chénh cao
trén 1 km dwéng thay chuan hang 1.

=i +oi (L),
lam sai sb trung phwong don vi trong sé.

Bon vi cta dai lwong #; 1a mm/km. Khi d6 trong sb clia chénh cao do cla dwong thay
chuan hang I dwgc xac dinh theo cbéng thirc:

2

Hi

P = 7

17, (7)

con dbi voi dwdng thdy chuén hang 11 trong s6 ctia chénh cao do dwoc xac dinh theo cong
thire:

2
Hi

P = —_ s 8
" (77121 +0 13 ‘(Lm )11 )LII ®
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Bay gi®, néu ching ta nhan gia tri trung binh cda gia téc lwc trong trwdng chuan & Viét
Nam p,, = 0.9784358 kGal v¢i dai lwgng £; , chung ta sé nhan dwoc sai sb trung
phuwong hiéu cac dai lwong dia thé ndng trén 1 km dwong thdy chudn hang 1
Lty ) = 097843584/ voi don vi 1a kGal.mm/1 km. Tuong tw, nhan gid tri 7, voi sai
sb trung phwong m; (don vi mm) cla chénh cao dwéng hang | va sai sb trung phwong my
(don vi mm) cta chénh cao duwéng hang Il, ching ta s& nhan dwoc sai s6 trung phuong
(m))q4c cla hiéu cac dai lwong dia thé nang clia dwong thiy chudn hang I va sai sé trung
phwong (my)yc cUa hiéu cac dai lwong dia thé nang ctia dwong thiy chuén hang 11, thém
vao do céac sai sb trung phwong nay cé don vi kGal.mm. Khéng khé khan dé& nhan thay
rang trong sb cla hiéu cac dai lwong dia thé ndng cia dwéng hang I ¢é gia tri twong tw
nhw trong cong thirc (7) va trong sb cla hiéu cac dai lwong dia thé nang cia dwong hang
IT c6 gia tri twong ty nhw trong cong thic (8).

Nhw vay, khi binh sai hén hop cac mang lwéi hang I, 1T quéc gia trong hé d6 cao dwa
trén mat Geoid v&i cac tri do la cac hiéu clha cac dai lwong dia thé ndng clia cac dudng
thay chuén hang 1, 11, cac trong sb clia cac hiéu cla cac dai lwong dia thé ndng twong tw
nhw trong trwéng hop binh sai véi cac chénh cao do clia cac dwéng thly chuén hang 1, 11
Tuy nhién, sai s trung phwong don vij trong sb sau binh sai 1a sai sé trung phwong cla
hiéu cla cac dai lvgng dia thé nang trén 1 km dwdng thay chudn va coé don vi
kGal.mm/1km.

Céc tham sb an tim dwoc 1a cac gia tri binh sai cla cac dai lwong dia thé nang cuia cac
méc dd cao. D6 cao chun sau binh sai clia mbc dd cao M bét ky dwoc xac dinh theo cong
thirc (1).

Khi da biét gia tri binh sai cla dai lwgng dia thé nang Cy, clia mbc d6 cao M, ching ta
sé xac dinh dwoc thé nang trong trwdng thuwe clia méc dd cao M theo cong thirc:
WM = WO - CM
3. Két luan

Bai bao khoa hoc nay da phan tich va xay dwng dwoc cdng thire chuyén chénh cao do
tor trwong trong luwc thue ctia Qué dat thanh hiéu cac dai lwong dia thé nang gitra hai méc
dé cao trong truwéng trong lwe chuén cla ellipsoid quy chiéu. Piéu nay cho phép str dung
cac hiéu cac dai lwong dia thé nang gitra cac mbc dd cao nhw cac tri do dé binh sai mang
lwédi d6 cao hang 1, 1T quéc gia trong hé do cao dwa trén mat Geoid. Cac két qua nghién
ctru trong bai bao ciing chi ra rang khi biéu dién gia tri trung binh cta gia toc lwc trong
trwdng chuén ctia mbc dd cao trong don vi kGal, hiéu cac dai lwong thé nang va thé nang
trong tredng thwe trong don vi kGal.m, cac han sai quy dinh trong quy pham khong thay
ddi gia tri, chi cé thir nguyén thay ddi tr mm/km thanh kGal.mm/km, t&r mm thanh kGal.mm.
Ciing twong tw, trong sé cua hiéu cac dai lwong dia thé nang cla dwdng dd cao vé gia tri
bang trong s6 clia chénh cao cla duwong do cao d6. Nhw vay, viéc thay chénh cao do bang
hiéu cac dai lwong dia thé ndng gitra hai mbc d6 cao khong lam thay dbi dang ké cac quy
dinh ky thuat hién hanh va quy trinh binh sai mang lwéi dd cao hang L II quéc gia.Q
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Summary

SOLVING A SOME TECHNO - SCIENTIFIC PROBLEMS RELATED TO MATHEMATI-
CAL PROCESSING OF THE STATE HEIGHT NETWORK IN THE GEOID - BASED VER-
TICAL REFERENCE SYSTEM

Assoc. Prof. Dr. Sc. Ha Minh Hoa, MSc. Nguyen Thi Thanh Huong
Vietnam Institute of Geodesy and Cartography

This scientific article is focused to construction of formula for transformation of the dif-
ferential leveling observation between two benchmarks to the difference of geopotential
numbers to serve an adjustment of state height network in the geoid - based vertical refer-
ence system. This article also shows that when mean value of normal gravity acceleration
corresponding to benchmark has the unit of kGal, difference of geopotential numbers and
Earth potential will have the unit of kGal.m. On this occasion error limits gave on Instruction
of the state height network will not change values, only their units will be changed from mm
to kGal.mm, from mm/1km to kGal.mm/1km. Analogically, weight of the difference of
geopotential numbers of leveling line will be equal to weight of the differential leveling
observation of that leveling line.O

Ngay nhén bai 04/3/2013.
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